Introduction
Like many other countries, the elderly population in Japan is increasing [1] . As a result, physicians need to diagnose and manage more elderly patients. It is frequently necessary to admit elderly patients with critical illnesses to intensive care units (ICUs) due to their physiological impairments and co-morbidities [2] . In that setting, several life-sustaining therapies such as mechanical ventilation are performed as a necessary treatment. Sometimes renal replacement therapy (i.e. dialysis) is considered for elderly patients with complicating serious renal insufficiency. However, although we recognize the necessity for dialysis, there are some elderly patients who may not benefit from this care as a result of their limited life expectancy [3] . As nephrologists, we would like to provide optional comfort care for such patients. In that context, we focused in this article on nondialytic therapy (NDT) as a better end-of-life care for patients [4] . The aim was to assess whether NDT is an acceptable optional care for critically ill elderly patients with serious kidney diseases, even in the ICU. The following is a case report of a patient with these characteristics.
Case Presentation
An 86-year-old man with chronic heart failure and atrial fibrillation was followed by a cardiologist as an outpatient and subsequently admitted to the ICU at our hospital because of septic shock associated with a urinary tract infection. His Charlson morbidity score was 7 [5] . After admission, he suffered from respiratory distress and required intubation for mechanical ventilation. Initially, his cardiologist, who was the attending doctor, preferred to use advanced care for the patient. However, the patient was unable to agree to this option because of his impaired level of consciousness and therefore the doctor obtained consent from the patient's family to initiate life-sustaining therapy. As a consequence of this intensive care that included antibiotic therapy and management of mechanical ventilation, the physical status of the patient recovered temporarily. However, on the 36th hospital day, the doctor confirmed a further reduction in his level of consciousness, and magnetic resonance imaging showed that a brain infarction had occurred. The patient's family was therefore informed of his poor prognosis. On the 48th hospital day, the patient developed acute panperitonitis caused by a gastrointestinal perforation. A surgeon proposed either an operation or conservative care for this condition to the family who subsequently selected conservative management.
After 49 hospital days, the patient's physical condition worsened, with the development of oliguria and progression of renal insufficiency. The attending doctor consulted us to discuss renal replacement therapy. After a careful diagnosis of the patient, we concluded that hemodialysis (HD) should be started immediately. However, his systolic blood pressure was barely maintained at approximately 80 mm Hg by the administration of a continuous intravenous vasopressor. Moreover, sepsis became uncontrollable, associated with multiple organ failure, indicating that the patient was in the final stage of a life-limiting illness. A marked thrombocytopenia due to sepsis was also detected. As a consequence, it was considered that the insertion of the dialysis catheter for the initiation of HD may have resulted in uncontrollable bleeding. We therefore discussed with other cardiologists, nephrologists, and nurses in the ICU whether or not HD was a suitable care. We concluded that dialytic therapy would not be effective and that we could not practice HD safely because of the patient's poor condition. We also recognized that conservative or palliative care was more acceptable as end-of-life care for the patient.
Under such circumstances, we explained to the patient's family that HD would not contribute directly to the recovery of sepsis and that it may also be a further burden for him. In addition, we had also referred him to comfort or palliative care (i.e. NTD) as an optional endof-life treatment. However, the family became disturbed and withheld their decision from the first meeting, although one day later they agreed to NTD. We found that the preference for end-of-life care of the family changed considerably during this difficult period for the patient.
Two days after obtaining consensus for this treatment, the patient died peacefully surrounded by his family in the ICU. Fortunately, the family confirmed that they were satisfied with our care.
Discussion
Until recently, life-sustaining support for critically ill elderly patients in Japan has been used routinely, regardless of the medical futility [6] . The issues regarding end-of-life care for elderly patients even in the ICU are currently being raised with greater frequency [7, 8] . We therefore wish to highlight the issue of end-of-life care and decision-making in the ICU focusing on NDT.
Several studies have referred to NDT as an optional conservative management for patients with end-stage renal disease. Nephrologists need to manage life-threatening symptoms associated with uremia such as respiratory distress, pain, nausea, and sleep disturbances caused by medication used in NDT including opioids. Therefore, NDT can also be classified as a type of palliative care [4, 9] .
The concept of NDT has been advanced as a result of respecting the patients' decisions regarding end-of-life care. Nevertheless, while the appropriateness of NDT for critically ill elderly patients in the ICU is debated, it is rarely practiced [10] . We suggest that the concept of NDT in the ICU should possibly be applied to the care of critically ill elderly patients with severe kidney diseases in order to provide better end-of-life care [11] . While NDT for elderly patients with stable end-stage renal disease is usually based on comprehensive discussions to obtain the informed consent of patients or their families regarding the will to live [3] , it may be practiced under different situations for critically ill elderly patients with severe kidney diseases in the ICU setting.
First, we need to assess whether HD is merited in critically ill patients with a limited life expectancy. Second, under these circumstances, it can be difficult to confirm the patients' preference for care, especially end-of-life care, because of their impaired level of consciousness or the use of mechanical ventilation. Furthermore, it may be considerably more important that available guidelines are followed when practicing NDT.
If possible, we attempt to complete the process of shared decision-making on NDT by referring to the recommended guidelines [12] . As a consequence, we practice 'familycentered decision-making at the end of life', a concept that is preferred in the Japanese society [13] . We would like to emphasize that even after being resuscitated, both patients and their family have a second chance to consider or refine their preference for further care. In our opinion, we also need to avoid over-treatment that may prolong the suffering of patients.
Recently, patient-centered medicine has been widely reported [14] . We propose that NDT in ICUs based on sufficient shared decision-making may also be consistent with this concept. However, according to a survey, both physicians and patients in Japan are still reluctant to discuss issues of end-of-life care, although there exist guidelines supporting this [15] [16] [17] . We expect that education on end-of-life care for both health care providers and the public will be promoted [18] .
Although we would like to discuss the preferable aspects of patient-centered medicine, it is also necessary to refer to the disadvantage of this care [19] . In a situation where patients are unable to state their preference for advanced care, as described in our case report, it is not possible to exclude the possibility that the treatment strategy may be influenced by the subjective assessments of health care providers. As a result, in some cases the decision-making may be contrary to the patients' wishes. In contrast, disease-based medicine can provide standardized evidence-based management for patients, although it is important to be aware of its limitations. In clinical practice, we observed that treatment focusing on disease control does not necessarily contribute to a better management of life-threatening symptoms such as respiratory distress or continuous pain. In cases of severely ill elderly patients with such symptoms and a limited life expectancy, we consider it necessary to prepare a palliative care plan as optional treatment.
In our opinion, it is necessary to maintain a balance between disease-based and patientcentered care, especially in severely ill elderly patients. Therefore, initially it is important to take sufficient time to assess the disease from a medical perspective with other health care providers such as doctors or nurses before withdrawing intensive care. Following this assessment, a plan of palliative care needs to be prepared based on the informed consent of the patients or their families.
Currently there is only limited evidence and established knowledge to support treatment decisions in patient-centered medicine. We therefore recommend that studies investigating the objective assessment of the decision-making process in patient-centered care should be conducted in the near future.
In conclusion, although the concept of patient-centered medicine has limitations, our results show that NDT may be worth considering for critically ill elderly patients with serious kidney diseases as an optional end-of-life care treatment, even in the ICU. We hope that our experiences are helpful to physicians who are interested in the practice of decisionmaking and end-of-life care.
